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ABSTRACT 

This inveatiqaticn presents activities related to the 
geolcgical history of Ohio and Ohio's mineral wealth. Energy is 
discussed btiefly as it relates to high sulfer content Ohio ccai. The 

iessons ;are presented in the form of a teachers' guide and a 
tudents • giiide. In the teachers' guide, an overview cf the study is 
followed by the prerequisite student background' neec^d for successful 
coipletion of the work. Materials and objectives are listed and 4 
suggestions for acquisition of speciaens are described. <SA) . 
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INVFSTIOATION 
TNTROmiCTTON 



OBJECT IVKS 



ACTIVITY A 
MATERIALS 

PROCEDURE 



KVTJ)ENCE OF ANCIENT SEAS IN OHIO 



Did you know that you may be livinR on a sen bottom? Old 
you know that Ohio Is a major producer of minerals? In 1969, 
Ohio was fifth ampng all states in the ^amount of coal mined, second 
tn. the amount of rlay, dolostone, and Itraestone, and third In the 
amount of salt, sandstone, sand and gravel. Most of these sediments 
as well as shale, clay, oil? and natural' gas which dre also mined 
here Indicate that Ohio has In the vast been covered by shallow 
seas. 

* When you have completed this Investigation you will be able to: 

±. Describe the environments in which each of -the 
^ following sediments would be denoslted: clay, 

slit, rtud, shrt-le, sand and sandstone; limestone 
and dolostone; salt and gypsum; coal, oil, na- 
tural gas. I 

2. Explain the relationship between the geological 
history of Ohio and its mineral wealth. 

3. Explain why some areas of Ohio do not have as 
much mineral wealth as other areas^ 

HOW WERE OHIO'S- MINERALS FORMED? 

Jar with sediment and water; samples of rock; -microecope, pyrex 
watch glass, salt solution, and heat source. ^ 

t . 

All of the rock types common to Ohio are sedimentary in origin. 
One type is made of pieces of rock that were broken or worn from 
larger chunks. Clay, sand and gravel are examples of sediments that 
are fragments of rock. These fragments are then cemented together 
to form rocks such as shale and sandstone. These are called fragmental 
rocks. Other types of sedimentary rocks form from plants and animals 
which died and fell to the bottom* of lakes, swamps and oceans. Their 
hard parts are^emented Into rocks such as limestone, and dolomite. 
These types of rocks are called organic rocks . The soft parts of the 
plants or animals form coal, oil, and natural gas. The third type 
of sedimentary rock forms from the evaporation of water. Minerals 
that are dissolved- In the water precipitate to form minerals such as 
salt and gypsum. Tl^ese are called chemical rocks. 
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In this activity you will examine how the three types'of 
aedlmentary rocks form. 

1. Shake the jar filled with sediment and water. Allow 
the sediment ^to settle. Describe the sediment. 

v 



You should have observed that different sizes of sediments 
settled at different places, ThjLs happens to sediments carried by 
streams and rivers as they enter a lake or ocean. The large heavy 
pieces settle out first, close to shore- The smaller pieces are 
carried by slow currents out into deeper water. 

Shale Is ipade un of clay, silt, and mud. Such very fine- 
grained sediments are the last to settle .out of streams and currents, 
Therefore, tHey will be carried out furthest In a lake or ocean. 
Sediments making up shale are so fine g^|lned that they cannot be 
seen, even under a microscope. Alj3o, shake la usually dark colored 
and made up of very thin layers. 

2. Pick out the s^ple'of shale from your roclc tray. Write 
down a description of the sample. 



Sandstone is made up of grains of sand. The grains are large 
enough so that you are able to see the Individual grains. If y6u 
have walked along a beach recently you may recall seeing sand. It, 
is usually found deposited along the edge of lakes and oceans. 

3. Identify the sample of sandstone from your rock tray. 
Describe its characteristics. 



Llmettone and d olostong are formed of the chemicals calcium 
carbonate and magnesium carbonate. These chemicals are found in 
shells and skeletons of many marine and freshwater animals and plants. 
The remains of these plants and animals accumulate at the bottom of 
the lake or sea.. When this sediment Is buried It will change Into 
rock. Sometimts you can find fossils In these rocka. Often, how- 
avijr, the plant and animal remains have been so b|roken and ground 
up^that individual pieces cannot be identified. Any carbonate . 
will react chemically with hydrochloric acid* This will cause a v 
fiSElng to occur. ^ , ^ * 

> ■ . .5 



\ 



A\ "TctimtlTy thg Bfltnplefl of^limftafcone and dblT^ a tdn e f r e r m 

your rock tray. Describe the two rocks • * ^ 



Salt and g ypsum form from sea water when It evaporates. This 
can happen when sea waters Is cut off from the ocean. If the area Is 
hot and dty^ then the water will evaporate and deposits of salt and 
gypsum win be left. Salt can be Identified by Its taste. Gypsum 
is very soft. You can scratch It with your fingernail, 

5* Place a drop of salt solution. In the watch glass. Then 
place It on the stage of the microscope and examine it. 
Describe what you see. 



6. Using a pair of tongs, hold the watch glass over a heat 
source until all the water has evaporated. After t\\e 
glass has cooled, place It under the microscope* Des-- 
crlbe what you see. 



V 



7, Identify the samples of salt and gypsum from your rock 
tray. Describe each. 



Geologists have not been able to actually observe processes 
which cause coal > oil» and natural gas to form. They believe* how- 
ever » that these minerals form from partially decayed plant or animal 
matter exposed to high pressure and high temperature. Coal iq thought, 
to form from plant matter that accumulated in large svamp9« Frequently 
you can find leaves and stem? of plants in coal. Coal is/black and 
relatively light weight. 
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Figure 1. GEOLOGIC MAP OF OHIO 
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8. Identify the, sample of coal from the rock tray, 
J Describe It. 



Oil and jjas are thought to form In mu^ deposited at the bottom 
of oceans and, seas- Later, they move from tj^^ shalQS formed from 
these muds Into sandstones and limestones where they are held 
until fount! ^by a geologist or driller. 

The rocks and minerals found In Ohia^were depostlVd In lay'ers 
one oj[i--t4^ of another. SoW of these layers were Eroded. Some 
wer,e tllte<^nd broken. Some of the history of >(5hlo kept In those 
rocks was destroyed. What is left, however, tells geologists about 
the events^hat occurred in Ohio long before man and even the 
dinosaurs llvfed. 

ACTIVITY B WHAT DO OHIO'S MINERALS TELL ABOUT ITS HISTORY? 



*IATERTALS None. 

"^rocSdure^ 



Use Figures 1 throug^ 6 to, arts we r the. following -questions : ^ 

1. Find the county you live In on th^ map In Figure 1. 
What la the age of surface rock .Jn your county? 



2. Find, your county on Figures 2-6. What rock or mineral 
are ol>talned In your county? 



s 



3. What was the environment in your county when its rocks 
were formed? 



4. Where would you go In the state to find ancient swampy areas? 



I 

5. Where is most shale mined? 



1 
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What was the environment of that area of Ohio (from 
question 5) when the sediments were beln^j^ deposited. 



7. Refer to Figure 1. Where are the oldest surface rocks 
found? , 



Salt Is found in two types of j^eposlts. Rock salt is found 
In strata like other sedimentary rotks. N atural brines are mixtures 
of water and salt that fill the pore spaces of sedimentary rocks. 

X Apprdxln\ately \ of Ohio Is underlain by rock SJ^lt. This area 
extends east of a line from Lorain (on Lake Erie) to Marietta (on 
th^phlo River). The Morton Salt Company mine at Falrport actually 
obtaivis its salt from a mine In the rocks below Lake Erlfe\ < 



Piles of 
Salt Mine 




Picture above l«i a cutaway view of the mine and the rocks below It and 
Lake 'Erie. 

Natural brine Is found under about half of the* state; It is 
foiihd east of a ^ine from Lorain to Portsmouth (on the Ohio River). 
These natural brines are sea water that was trapped as sedti^^np? 
were deposited and changed Into rock. They are ''fossil sea water.*' 
During early . times in Ohio, those brines^ were used as a source of 
salt. Now they are Important sources of a variety of chemicals used 
in Industry 4 



J 
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Figure 2. Active sandstone^quarries 
(Ohio Division of Mlnes^ 1 ; no 
counties reported three active quarries. 
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Figure 3. Shale production in 1969 (Ohio 
Division of Mines, 1970); no counties re- 
ported between 200,001 and 300,000 tons. 
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|'lgur« 4. Coal deposits im Ohio 
(Brant anc^ D«U«tt 1960) . 




Flg^ure 5. Active limeatone quarries In 
Ohio In 1969 (Ohio Division of Mines. 
1970). ^ * 
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Figure 6. , Oil and gas fields In Ohio (Ohio Division of 
Geological Survey) . 
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8. Fairpijjft Is locate^ Iti Lake County. What'«ge of rock 
Is at the surface at'^the salt mlne?'^ ^ 

^.-^ , 

9. Salt Is found in Silurian rocks. Where wotild they be 
found with reference* to Fairport min%? 



10. Natural gas and oil^ap* thought to occur below Lake Erie, 
What p^rt 6f Lake Erie wpald have the greatest potential 
for finding oil and gas? Refer to Figure 6. 



11. do you think very little has been done to explore for 

gas and oil under Lake Erie? l^hat types of problems 
would beu^CQuntered? ^ . 



J3V 



^2. Where in Lqke Erie would you go to find limestone or dolo--; 
stone? R«:fji^r to Figure 5. • • 



13. Coal is foufid in rocks of Pennsylvanian age in Ohio. Do 
' you think it might ever be mined from under Lake Erie? 
* Explain. R0f6r to Figure 1. 



* ) 



1 . 
Ohio has had many mine^^al resources.^ They, in patft, ar^ the ^ 
reason that, industry has been such an imjl^ortant part of the economy ^ 
pf th^ state. These resources, ^however, are nonrenewable. Although 
^ the processed that formed them are still going on In the world's 
"Vrceans^ and' seas, .Jthjsiy are so slow that thiy do not re^^ult in new 
ail, gas or rock for use by our civilization, in just a . few decades', 
we have use4 most of the <Mkl and gas that* formed ijg^ our country oyer 
millions of years of time. We must, therefore, look to otheyr tJy'pes ' 
of energy for Continued support of our industry One such source is 
^t'he sun. Oil and gas are actually sourcles of .solar energy that was^ 
captured by ^plants and atilmals and then preseijred by geological pro-- 
• cesses. Ve nov need to learn how to use solar energy directly. It 
could provide most if not n|,l of o^ir energy needs if we; julBt^knew 
how to harness' it in art economical way% * v. . ^ 
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List the types of minerals that have been found In 
Ohlp. * ; * , 

Describe hQw'nhe J^hree types'of sedimentary rocks found 
In Ohio (fragmentary; organic and chemical) are formed. 

How Is coal ^formed? Oil and gas? - ' 

List the types of minerals that ar^r found. hIoml or under 
Lake Erie. . ' / #) , 

Where In the world today would you expect to find sedinlent 
forming that will become llmestcHle? Coal? Sandstone? 

How did the environment in Oh«o phange from the time when 
the youngest rocks were formed? ^' ^ . 
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PREREQUISITE 

STUDENT 

BACKrmOUND 

MATERIALS 



In this invcBt iHatlon, 8tudt»nta stiuly th<^ sedimentary rocks 
commonly found In Ohio. These rorks are then related to the 
geologic history of the state and to the types of environments 
tlwtt must have existed when they)were formed. The presence of 
mAny mineral resources, especially oil and gas, under Lhke Erie 
is mentioned and students are asked to discuss probleins with 
exploiting thoae resources . / 

Studei/ts should have had some experience in Identifying 
sedlmenta^ rocks and the common minerals. They should also be 
famiUf^r With the geologic time scale. ^ 

Each lab group should have: 



OBJECVtlVES 



1) a set of rocks Including; shale, sandstone^ limestone, 
dolostone, salt, gypsum and coal. Be certain that 
the samples you use exhibit the characteristics given 
In the student guide. These are the rocks that outcrop 
at the* surface In Ohio and therefore can be collected 

, by the teacher. The Ohio Geological Survey, Fountain 
Square, Columbus, Ohio will provide a set of single 
specimens of Ohio rocks On request. Ttmy caq be pur- 
chased. If necessary^ from Ward^s SclenJlflc, RocYiester 
New York, / ' 

2) A small Jar fllle^ with water an^ sediment. The sediment 
should be of mixed sand aijd clay, 

3) A binocular Fftlcroscope with watch glass and saturated 
salt solution. 

/ 

A) A heat source: a candle, alcohol lamp or bunsin burner. 

• V * ' 

When students have completed this Investigation they will b§ 

abie to: ' * - 



1) Describe the environments in which each of the ifollowlng 
sediments would be deposited : clay, silt, mud, shale, 
sand and saiidstotie; limestone and ^^^J^^l^ne; *^alt and 
gypsum; coal> oil, naturg^l gas, , ; 

j 2) Explain the relationship between the .geological history 
of Ohio and 14:8 ♦nlneral wearlth, • 

3) Explain why q^ome areas of Ohio, do not have as much 
mineral wealth as other areas. 
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The Invfest Igat Ion can be used in either an> Individual I zed 
format with each student having access to the necessary labora- 
tory materials, or In a group laboratory with pre-lab and post- 
lab discussions. In the latter case, the atudenti guide will 
have to.be redesigned by pulling c5ut the questions and duplicating 
them separately • The text Information tU^uld be presentfJd during 
the pre-lab or post-^lab discussion. 



If used In an IndlvidiVjil Ized format, >each pair of students 
should have available the set/ of rocks, since these are the most 
heavily used materials .^J One or two Jars with sedlment\ and A 
or 5 mlcroscope-and-satr^solutlon set--ups should be available at . 
stations ^placed around the classroom. 



The investigation could be preceded by the film Rocks that 
Form on the Surface, aval lable from Encyclopedia Rrltannlca 
Educational Corporation. The film describes sedimentary rocks, 
where they come from, what they are comppped of, and how they are 
formed. It Is 16 min. long. 

You m|.ght want to use this Investigation as an Introduction 
torn unit on Ohio's energy^ suppuy. There is a great deal af 
coti^rern about .full' exploitation of natural gas In Ohio. Ohio's 
coal has. a great deal of sulfur In It which adds to pollution. 
Therefore, there Is a problem in Its use. The two methods now 
being used to reduce sulfur In coal are stack scrubbers and 
f li>idlzed~bed boilers. Both use limestone to remove the sulfur. ^ 

j^In this activity students examine and describ^^^he common 
sedimentary rocks fQund in Ohio. :\ 

Keywords: Shale , aandstone , limestone , do losto ne , oil , gas , coal , 

sal t , gypsu ip, f ragmental rock, org^anic rock, chemical rock 



I 



I. Students should note that the fragments of rock in the jar 
settle out according to slxe. The sand settles first in 

,a layer on the bottom and the clay^ settles las.t forming a^ 
[layer on top. ^ , - 



2-3. The descriptians that students write of the types of rocks 
should be similar to those in the student guide but In 
their own wqrds. 

4\ Note that nq distinction Is made in ^be activity between 

limestone And dolostone. If you want, you can provide some 

1 
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dilute hydrochloric acid, A drop on llmestond will 
flzj5 rapidly » whereas on dolostone it will flxz very 
slowly and many times only If the dolostone Is scratched 
first. This la the easiest way the two can be told 
apart, ^ 

5, Try this out before you do It with your students. It 
may be that the tap water will have contaminants that 
would mask the precipitation and growth of salt crystals. 
If 8o» you may need to use distilled water, 

o. Warn the students not to touch the watch glass with 

their fingers, after heating it, They^must use a set of 
tongs to hold the watch glass ^^over the flame and to Insert 
it under the microscope. The salt crystals should appear 
^ to be perfect cubes* You may want to have some table salt 
for the students to look at under the microscope, 

7, Their descriptions should be similar to those in the 
student j^ide, . 

8, The coal is black and relatively light weight (low density) 
Students may discover vegetative remains in their samples, 
Yoii might want to discuss the types of coaK Most coal in 
Ohio is bituminous* Other types ar^ lignite which is very 
low grade and anthracite. Anthracite has undergone a 
certain amount of metamorphism and will be shiny black 

and quite hard , ^ 

WHAT DO OHIO'S MINERALS TELL ABOUT ITS HISTORY? 

The answers to these questions will depend upon the county 
of tesidence of the student, 

Figu)be 1 is used to answer this question. In Franklin 
County, for example, most of the surface rock is 
Devonian. 

Answer will vary. In Franklin County shale and limestone 
are produced, * 

To answer this question students will have to refer 
to the information in Activity A. Both ttie, shale and 
llmedtone\ for example, fSrm in either lakes or seas. This 
would be the appropl-iate response of the students. In 
reality, fossils of marine anlmels have been found in both 

». ' 
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^ tlie Ohio Shale i\m\ the Columbus Limestone found In 
Franklin Countj^. Therefore, seas oiuo covered that 
area. Atlually, all of the rockn in Ohio that are 
older tlian MlsHlsBipplan were deooRfttHl in a inarlne 
env i ron lukmi , 

A. Since coal formed in swamps, you wouhl nee^i to >>o to 
the eaatern part of the state where the coal mines are 
founds as indicated In Figure ^4. 

S _ Most shale seems to be mined In the northeastern part of 
^ the fttate. 



6. This shale was deposited either In seas or lakes. 

J. Figure I indi(?ates that the oldest rocks are fo\ind in 
the sou thwevS tern part of thei state . 

8. The mine is located on the shore. Figure 1 intlicates 
that the sur/ai^e rock Is Devonian. 



9. 



By^ referring to the cross section, students 'shouh' infer 
that Silurian rock would be found below the mln? under 
the Devonian and that It would come to the surface some- 
where under the lake. 



10. The area north of Cuvahoea Countv would^seem to be the most 
llkelv soot for gas since the gas fields trend north-south 
through the county a.nd, therefore^ also go out under Lal^e 
Krle to the north. For a similar reason, the western basin 
of Lake Erie would seem to be the most likely place for oil. 



11. 



12. 



Students might suggest problems of floating rigs In the lake 
and the expense of drilling from such platforms. Also, 
possible pollution problems. 



From the geologic maps, students should surmise that the 
islands in the l&ke off Sandusky av^ composed of limestone 
or dolostone. 



13: No. Students should realize from Figure 1 that Pennsylvanian 
rock does not underlie the lake. 



REVIEH 
QUESTIONS 



1. Although most of the following are not technically minerals 
they are usually regarded. as part of the state's mineral 
resources: limestone, sandstone, shale^coal, oil, natural 
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as, rock salt, gypsum. 



Fragmentary rocka are formed from the cementing of 
fragments of pre-^exist Ing rocks. 

Organic rocks are formed from the remains of plants and 
animals that die and Oill to th^ bottom of lakes, swamps 
and oceans. 

Chemical rocks are formed from, minerals that precipitated 
out of evaporating water. 

Coal 16 formed from plant matter that accumulated In 
ancient swamps. 

Oil and gas are formed In mud deposited at the bottom of 
oceans and seas andulater move Into sandstones and llipe- 
stones. ^ 

Rock salt^, gypsum, sandstone, shale, limestone, oil and gas. 

Limestone Is likely to be forming in shallow troplpal 

waters, such as around Florida, the West Indies, Australia 

and other places where ""r^efS are. forming. Coal is being 

formed In places where there are extefislve swamps, sujjh 

as in eastern Florida, the Gulf Coast, Central America and south- 

esBt Asia. Coal Can also result from peat deposits in 

temperate and even arctic climates. Sandstone Is being 

formed wherever sand is being deposited, such a^ deserts, 

stream bedSj beaches aftd in near-shore shallow water of 

lakes and oceans In any climate. . r v 

This will be a difficult question for' students to answer. 
, You may^have them do the following activity first. It 

rould be done orally by th^ teacher if there is a time 
^constraint . * 

Fropi Ordovlclan time through Devonian time Ohio 
wad^ covered by oceans that may have varied in depth. 
Beginning in Mlssisslpplan time, the ocean was mUch 
shallower and Ohio was still under water, but was close 
to a dry continent resulting in the deposition of sandstone. 
In Penney Ivanian and Permian time much of Ohio was still 
under this shallow sea. ' Eastern and southeastern Ohio 
had* become part of a swampy coastline ^ere ,coal was 
deposited associated with some sandstone and limestone. 
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ACTIVITY B 
(Supplement ) 

MATKRIALS 



Figure I, 4 colored pencils. 

Table 1 



\ 



CoiMity 

Haml It on 
Shelby 
Franklin • 
Ash land 
Guernsey 
W.^ishlngton 



Rock typeis) 

Shale, limestone 
Limestone 

le , ] imestone 
Sha I e , Sands t ohe 
Shale, .sands tonp, 
Sha 1 e / sandstone , 



Color 



coal 
coal 




C 



D. 



1 ^' V 

Fill In the third column of the table by selecting one of the 
(::olored pencils and placing the name of its color in the blank 
/or each county. Use the same color for each county that has 
exactly t1^ same rock types. For example, Hamilton and Franklin 
counties should be the same color since they both have shalg 
and limestone at the surface. You should end up wibh only four 
different colors for the six counties. 

t . 

Using the color schemes you just devised, color in each of . the 
six counties uslng^the appropriate^ color for J||ph, on Figure 1. 

Using the appropriate pencil ,^ ccvlpp^-i^^all the areas of Ohio 

that are the same aj>e as the rocks in the 6 select^ed counties 

in Table 1, so that rocks of the same ^ge will be the isame color. 

Describe Ohio's environment and 'how it changed from Ordoviclan time 
to Permian time. 
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\ 1. Salt and gypsum deposits may forrm sea water as It 

1 . settles 
2/ cools 

3. heats up ^ 
*4 . evaporates 

Clay, slit, and mud that are deposited far from the shore of 
lakes ancji oceans may eventually form » 

*1 • shale 

2. coal , 
3* sandstone 

4. limestone ' c 

A rock that Is formed from plant matter that accumulated In 

large awaraps Is called". 

^ ■■ ■ "* 

1 4 limestone .i 

2. shale 

3. sandstone 
^^4. coal 

4, A mineral thdt Is mined from beneath Lake Erie Is 

s 

1. limestone 

* - 

2. coal 

*3. rock salt 

4. shale ^ 

5. Which of the following Is an Important source of energy .found' 
below Lake Erie? 




, 1 . uranium ' 

2. salt 

3. coa^ 

4. \/llmejitone 
^5. oil and gas 
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Which type of environment occurred In your area when Its 
rocks wert» formed? 

■ 

I. shallow seas . , 

2 • swamps 

3. river flood plains 

4. hot-^ahd dry with evaporating sea 

In what part of t-he state would the oldest rocks be found 
at the surface? 

1 . Northeast 

2. Southeast ♦ 

3. Northwest 
^4 . Southwest 

5. Central 

What Is the age of the rock below your ayea? 

1. Permian or P^nsylvanlan 

Misslsslpplan ^ 

3. ' Devonian 

4. Silurian 

5 . Ordovlclan' 

Sea water trapped in rocks Is < 



1\ salt 

. 2 . ground water 

3. oil' 

*4 . natural brine 
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